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DESCRIPTION 

MOBILE PHONE 

Technical Field 

The present invention relates to a mobile phone having functions 
other than a telephone function — such as a radio function, and in 
particular to a control technique for automatically stopping the 
non-telephone functions. 

Background Art 

In recent years, mobile phones are spreading dramatically, and 
models having functions other than the telephone function (referred 
to hereinafter as ''non- telephone functions") pop up one after another. 

The non-telephone functions here include, for example: a 
digital camera function; an Internet connecting function; a music play 
function; a radio function; and a TV function. 

On the other hand, many mobile phones have limitations in the 
capacity of the battery. Therefore, as for functions not required to 
be performed on a steady basis — such as a backlight for LCD display 
and lighting for illuminated ten keys, a timer is activated immediately 
after execution of a function resulting from change in the LCD display 
by the user or operation on the ten keys, for example. Subsequently, 
the function is automatically terminated after the elapse of a 
predetermined time period ranging from several seconds to several tens 
of seconds . 

Additionally, in the case of a mobile phone with a radio, the 
battery is consumed in vain and depleted quickly if the user falls asleep 
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while listening to the radio or forgets to turn off the radio, for 
example . In order to avoid such occurrences , it is desirable to perform 
auto -power -off control that automatically turns the power of the radio 
off after the elapse of a predetermined time period since execution 
of the radio function. 

A mobile phone in which a function as a portable music play device 
is incorporated is disclosed in Japanese Laid-Open Patent Application 
Publication No. 2002-101164. 

However, the user would not want the power of the radio function 
being automatically turned off after the elapse of a predetermined time 
period since execution of the radio function while still listening to 
the radio. Besides, the user has to turn on the power every time after 
the elapse of a predetermined time period, which is too much of a bother. 

Given this factor, the present invention aims at offering a 
mobile phone and an automatic stopping method that reduce occurrences 
of the unwanted auto power off during the time when a non -telephone 
function is in execution — ^for example, the auto power off of the radio 
function during the time when the user is actually listening to the 
radio . 

Disclosure of the Invention 

In order to achieve the stated object, the mobile phone of the 
present invention is a mobile phone having a non- telephone function, 
which is a different function from a telephone function, in addition 
to the telephone function, comprising: a non-telephone unit operable 
to execute the non -telephone function; an auto -power -off unit operable 
to cause a tdLmer to operate during execution of the non -telephone 
function, and automatically stop the execution of the non- telephone 



function when the timer indicates an elapse of a predetermined time 
period; a telephone unit operable to execute the telephone function; 
and a reset unit operable to reset the timer to an initial state each 
time a predetermined operation relating to the telephone function is 
5 executed . 

In order to achieve the stated object, the automatic stopping 
method of the present invention is an automatic stopping method used 
in a mobile phone having a non-telephone function, which is a different 
function from a telephone function, in addition to the telephone 

10 function and used for automatically stopping execution of the 
non- telephone function, the automatic stopping method comprising the 
steps of: (a) causing a timer to operate during the execution of the 
non -telephone function, and judging, according to the timer, whether 
a predetermined time period has elapsed; (b) resetting the timer to 

15 an initial state each time a certain operation relating to the telephone 
function is executed; and (c) automatically stopping the execution of 
the non- telephone function when the step (a) determines that the 
predetermined time period has elapsed. 

Herewith, the timer used for the auto power off of the 

20 non- telephone function, such as a radio function, is reset to the 
initial state every time a certain operation relating to the telephone 
function is executed. As a result, it is possible to reduce occurrences 
of the unwanted auto power off during the time when the non-telephone 
function is in execution — ^for example, when the radio function is being 

25 executed for the user listening to the radio at the time. 

Here, the reset unit may reset the timer to the initial state 
at end of a telephone call. 

Herewith, the timer can be reset to the initial state at the 



end of a telephone call/ which enables restart of the measurement of 
the predetermined time period at the end of the telephone call. 

Here, the telephone unit may stop executing the telephone 
function when receiving a disconnect signal via a telephone line at 
5 the end of the telephone call. In this case, the reset unit resets 
the timer to the initial state when the execution of the telephone 
function is stopped by receiving the disconnect signal. 

Herewith, the timer can be reset to the initial state when the 
transmitted disconnect signal informing the disconnection of the 
10 telephone call is received, which enables restart of the measurement 
of the predetermined time period at the end of the telephone call without 
user operation. 

Here, the reset unit may reset the timer to the initial state 
when the mobile phone is flipped/slid open or closed. 
15 Herewith, the timer can be reset to the initial state when the 

mobile phone is flipped/slid open or closed, which enables restart of 
the measurement of the predetermined time period. 

Here, the reset unit may further reset the timer to the initial 
state each time execution of a certain operation relating to the 
20 non- telephone unit is started. 

Herewith, the timer can be reset to the initial state every time 
a certain operation relating to the non- telephone unit — ^for example, 
adjustment of sound volume or change of a channel on the radio — ^is 
executed, which enables restart of the measurement of the predetermined 
25 time period when the certain operation relating to the non -telephone 
unit is started. 

Here, the mobile phone may further comprise: an application 
unit operable to execute an application different from the 



non-telephone function and the telephone function. In this case, the 
reset unit further resets the timer to the initial state each time 
execution of a certain operation relating to the application unit is 
started . 

5 Herewith, the timer can be reset to the initial state every time 

a certain operation relating to another application — ^for example, 
resumption or suspension of the another application — ^is executed, which 
enables restart of the measurement of the predetermined time period 
when the certain operation relating to the application is started. 
10 Here, the reset unit may reset the timer to the initial state 

each time a particular key is pressed by a user. 

Herewith, the timer can be reset to the initial state every time 
the user presses a particular key — ^for example, a side key being held 
down for a while, which enables restart of the measurement of the 
15 predetermined time period when the particular key is pressed down. 

Here, the mobile phone may further comprise: an alarm unit 
operable to execute an alarm function in a case when an alarm setting 
has been made by a user. In this case, the reset unit refrains from 
resetting the timer to the initial state when the alarm setting has 
20 been made. 

Herewith, because the timer is not reset to the initial state 
when the alarm is set, occurrences of the alarm being inactivated due 
to battery depletion can be avoided. 

The mobile phone may further comprise: an alarm unit operable 
25 to execute an alarm function in a case when an alarm setting has been 
made by a user. In this case, the auto -power -off unit automatically 
stops the execution of the non- telephone function in a case when (i) 
an auto -power -off setting has been made by the user, or (ii) the alanti 



setting has been made by the user although the auto -power -off setting 
has not been made. 

Herewith, since the auto power off is executed without fail when 
the alarm is set, occurrences of the alarm being inactivated due to 
battery depletion can be avoided. 

Here, the non- telephone function may be any of a digital camera 
function, an Internet connecting function, a music play function, a 
radio function, and a TV function. 

Herewith, the timer used for the auto power off of any of the 
following functions can be reset to the initial state every time a 
certain operation relating to the telephone function is executed: a 
digital camera function; an Internet connecting function; a music play 
function; a radio function; and a TV function. Accordingly, it is 
possible to reduce occurrences of the unwanted auto power off during 
the time when the digital camera function is in use; when the Internet 
is connected; when music is being played back; when the user is listening 
to the radio; or when the user is watching TV. 

Brief Description of the Drawings 

FIG, 1 shows a simple overview of a mobile phone 1 according 
to a first embodiment of the present invention; and 

FIG. 2 shows a procedure for auto -power -off control of the mobile 
phone 1 according to the first embodiment of the present invention. 

Best Mode for Carrying Out the Invention 
[First Embodiment] 
<Structujre> 

FIG. 1 shows a simple overview of a mobile phone 1 according 



to a first embodiment of the present invention. 

The mobile phone 1 of the first embodiment comprises : a setting 
reception unit 11; a setting storage unit 12; a telephone function unit 
13; a radio function unit 14; an alarm function unit 15; an 
5 auto -power -off control unit 16; and a reset unit 17, as shown in FIG. 
1, 

The setting reception unit 11 receives individual settings for 
the alarm and the auto power off from the user. The setting reception 
unit 11 receives, from the user, settings for: the alarm time; the 
10 alarm volume; the alarm tone; whether the alarm is enabled or disabled 
(i.e. on or off); the auto -power -off time; and whether the auto power 
off is enabled or disabled, for example. 

The setting storage unit 12 stores settings received by the 
setting reception unit 11 . 
15 The telephone function unit 13 performs the telephone function 

according to the user's instruction. 

The radio function unit 14 performs an PM radio function, and 
receives FM radio and reproduces the audio according to the user's 
instruction during the time when the telephone function by the 
20 telephone function unit 13 is not being executed. 

The alarm function unit 15 sounds the alarm at the alarm time 
stored in the setting storage unit 12 in the case when a setting for 
enabling the alarm is stored in the setting storage unit 12 . 

In the case when a setting for enabling the auto power off is 
25 stored in the setting storage unit 12, the auto -power -off control unit 
16 causes a built-in timer to operate during execution of the FM radio 
function, and automatically stops the execution of the FM radio 
function when the built-in timer indicates that a predetermined time 



period has elapsed. 

Additionally, in order to avoid occurrences of the alarm being 
inactivated due to battery depletion, even when a setting for disabling 
the auto power off is stored in the setting storage unit 12, if the 
5 setting for enabling the alarm is stored, the auto -power -off control 
unit 16 causes the built-in timer to operate during the execution of 
the FM radio function, and automatically stops the execution when the 
built-in timer indicates that a predetermined time period has elapsed. 

Here, assume that the auto -power -off control unit 16 has an 
10 auto -power -off time of two hours in the default configuration, and that 
the built-in timer times a duration of two hours. 

The reset unit 17 resets the built-in timer to the initial state 
every time the following happens : a certain operation relating to the 
telephone function is executed; a certain operation relating to the 
15 FM radio function is executed; a certain operation relating to another 
application is executed; and a particular key is pressed. 

Here, the followings are examples of the certain operation 
relating to the telephone function" : end of a telephone call due to 
receiving a disconnect signal via a telephone line or due to the hung 
20 up button being pressed; a flip open or a flip close in the case of 
a flip phone; a slide open or a slide close in the case of a slide phone; 
and a setting change related to telephone calls . 

The followings are examples of the certain operation relating 
to the FM radio function": change of a channel and adjustment of the 
25 sound volume. 

The followings are examples of the ''certain operation relating 
to another application'' : resumption of the application; suspension of 
the application; and a setting change in the application. For instance. 



in the case of an alarm application, the alarm time, the alarm volume, 
the alarm tone, and whether the alarm is enabled or disabled are examples 
of such an operation. 

The press down of a particular key is, for example, holding a 
5 side key down for a while. 

Note that, when the setting for enabling the alarm is stored 
in the setting storage unit 12 , the reset unit 17 refrains from resetting 
the timer to the initial state in order to avoid occurrences of the 
alarm being inactivated due to battery depletion. 
10 <Operations> 

FIG. 2 shows a procedure for the auto -power -off control of the 
mobile phone 1 according to the first embodiment of the present 
invention . 

The following explains the procedure of the auto-power-off 
15 control with the aid of FIG. 2. 

(1) The auto- power- off control unit 16 judges whether the setting 
for enabling the auto power off is stored in the setting storage unit 
12 (Step SI) . 

(2) In the case when the setting for enabling the auto power 
20 off is not stored, the auto -power -off control unit 16 then judges 

whether the setting for enabling the alarm is stored in the setting 
storage unit 12 (Step S2). 

(3) In the case when the setting for enabling the auto power 
off is stored, or when the setting for enabling the alarm is stored, 

25 the auto -power -off control unit 16 waits until the FM radio function 
is executed by the radio function unit 14 (Step S3). 

(4) When the FM radio function is executed, the auto -power- off 
control unit 16 overwrites a counter value of the built-in timer with 



a value corresponding to two hours to thereby reset the built-in timer 
to the initial state, and starts the built-in timer (Step S4) . 

(5) The auto -power -off control unit 16 judges whether the 
telephone function has been executed by the telephone function unit 
13 and the execution of the FM radio function has been suspended (Step 
S5). 

(6) In the case when the telephone function has been executed 
and the execution of the FM radio function has been suspended, the 
auto -power -off control unit 16 brings the built-in timer to a halt 
temporarily (Step S6). 

(7) The auto -power -off control unit 16 waits until the execution 
of the telephone function ends and the execution of the FM radio function 
resumes (Step S7). 

(8) When the execution of the telephone function ends and the 
execution of the FM radio function resumes, the auto -power -off control 
unit 16 resumes the built-in timer (Step 38). 

(9) The auto -power -off control unit 16 judges whether a certain 
operation relating to the telephone function, except for a direction 
to execute the telephone function, has been executed (Step S9). 

(10) The auto -power -off control unit 16 judges whether a certain 
operation relating to the FM radio function has been executed (Step 
SIO). 

(11) The auto -power -off control unit 16 judges whether a certain 
operation relating to an application other than the telephone and FM 
radio functions has been executed (step Sll) . 

(12) The auto-power-off control unit 16 judges whether a 
particular key has been pressed (Step S12). 

(13) The auto -power -off control unit 16 judges whether the 
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setting for enabling the alarm is stored in the setting storage unit 
12 in the case when (i) a certain operation relating to the telephone 
function has been executed; (ii) a certain operation relating to the 
FM radio function has been executed; (iii) a certain operation relating 
to another application has been executed; and (iv) a particular key 
has been pressed (Step S13) , 

(14) In the case when the setting for enabling the alarm is not 
stored, the reset unit 17 resets the built-in timer of the 
auto -power -control unit 16 to the initial state (Step S14) . 

(15) The auto -power -off control unit 16 judges whether the 
setting for enabling the auto power off is stored in the setting storage 
unit 12 (Step S15) . 

(16) In the case when the setting for enabling the auto power 
off is not stored, the auto -power -off control unit 16 then judges 
whether the setting for enabling the alarm is stored in the setting 
storage unit 12 (Step S16) . 

(17) In the case when the setting for enabling the auto power 
off is stored, or when the setting for enabling the alann is stored, 
the auto -power -off control unit 16 then judges whether the built-in 
timer indicates the elapse of the predetermined time period (Step S17) . 

(18) The auto -power -off control unit 16 judges whether the end 
of the FM radio function is directed (Step S18). 

(19) The auto -power -off control unit 16 stops the execution of 
the FM radio function when the predetermined time period has elapsed, 
or when the end of the FM radio function has been directed (Step S19) . 

<Con cl usi on> 

As has been described above, according to the first embodiment 
of the present invention, the timer used for the auto power off of the 



PM radio function is reset to the initial state every time the following 
happens: a certain operation relating to the telephone function is 
executed; a certain operation relating to the FM radio function is 
executed; a certain operation relating to other applications is 
executed; and a particular key is pressed. As a result, occurrences 
of the unwanted auto power off during the time when the user is listening 
to the radio can be reduced. 

Industrial Applicability 

The present invention is applicable to a mobile phone with an 
FM radio. According to the present invention, occurrences of the 
unwanted auto power off during the time when the user is listening to 
the radio can be reduced, which enables the user to enjoy FM radio in 
a more comfortable manner as compared to conventional techniques . 

Besides the mobile phone with an FM radio, the present invention 
is also applicable to a mobile phone having other various non -telephone 
functions . 

Here, the various non-telephone functions include, for example: 
a digital camera function; an Internet connecting function; a music 
play function; a radio function; and a TV function. 
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